Electron paramagnetic resonance techniques and space biodosimetry.
This paper was presented at a workshop addressing the potential of biodosimetry techniques for use in the interplanetary space program. Some of the concerns for adequate dosimetry in space include: (1) a dosimeter that provides a permanent record of the cumulative dose and can be read independently on return to Earth; (2) a dosimeter which cannot be lost, forgotten or inadvertently removed by an individual; and (3) appropriate assessments of radiation exposures that pose an acute health risk and could jeopardize the success of an interplanetary mission. Tooth enamel is a permanent, stable biological dosimeter showing great promise in retrospective dosimetry of radiation accidents. With a proper technique, the minimum detectable dose can be in the range of tens of milligrays in extracted, prepared teeth. In addition to transient accidental doses, the cumulative dose from chronic low-level exposures (which individually may be below reportable limits) is recorded in the enamel of teeth. While many teeth remain with an individual over all or most of a lifetime, one or more are often removed due to dental problems and provide an opportunity to make dosimeteric measurements. The collection and analysis of extracted teeth in later life allows measurement of cumulative lifetime dose using the high-sensitivity techniques described in this paper. The goal of a lightweight, high-sensitivity, in vivo EPR spectrometer has not yet been realized, but its benefit to all aspects of retrospective dosimetry, terrestrial or otherwise, would be great. This paper reviews the current status of EPR dosimetry of teeth as applied to retrospective measurements of accidental exposures and outlines future research directions which will further reduce the limits of detection.